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SECTION 1
INTRODUCTION

1.1 PURPOSE

The Draft Field Sampling Plan {FSP) has been prepared as 2 supborting
document to the Draft Work Plan for the Remedial Investigation/Feasibility
study (RI/FS) (Barr, 199l1a) for the Waukegan Manufactured Gas and Coke Plant
Site (WCP), Waukegan, Illinois.

The FSP provides guidance for field activities by specifying the
sampling and data-gathering methods to be used. The FSP is one element of
the Sampling and Analysis Plan (SAP).. The other element of the SAP, the
Quality Assurance Project Plan (OAPP), describes the field and laboratory
Quality Assurance/Quality Control (QA/QC) procedures for the collection and
analysis of soil and water qguality samples collected at the WCP site (Barr,
1991b). The data quality objective (DQO) development process is described in
the QAPP (Barr, 1991b).

The field work associated with the RI/FS at the WCP site will be
conducted in two phases. Phase I activities have been designed primarily to
provide preliminary screening information about source areas and groundwater
conditions. The resultes of Phase I will then be used to focus the design of
a larger, more complete Phase II investigation. The conceptual design of the
phased approach is discussed in the following paragraphs. The FSP specifies
the methods to be used for activities conducted in each phése of

investigation.

Phase I will involve the investigation of the site facility foundation
locations and the preliminary delineation of the lateral extent of surficial
contamination. Monitoring wells will be installed and groundwater elevations
measured to make a preliminary determination of groundwater flow directions
at the site. Soil and groundwater samples will be collected and analyzed in
order to make a preliminary characterization of soil and groundwater guality

at the site. Once Phase I RI tasks are completed, a Phase I Technical

*
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Memorandum will be prepared that summarizes the data collected. This
information will be used to focus sampling and analytical activities in
Phase II.

Phase I field activities will include: survey of site ecology, soil

° sampling of background samples; soil sampling of surficial soils; test trench

installation; pilot boring installation; soil sampling for description and
geoclogic interpretation; soil sampling for field screening and laboratory
analyses of soil quality; monitoring weli and piezometer installation; water
quality sampling and analyses; water level measurements; hydraulic
conductivity testing; and surveying for location and elevation of sgite

structures, test trenches, pilot borings, piezometers, and monitoring wells.

Phase II of the investigation” will involve confirmation of <the
borizontal extent of Boil contamination determined in Phase I and delineation
of the vertical extent of soil contamination. ©Phase II will also involve a
characterization of site geology and stratigraphy; delineation of the extent
and nature of groundwater contamination; and characterization of the
geotechnical and hydrogeologic properties of the site soils. Locations for

Phase Il activities will be proposed in the Phase I Technical Memorandum.

Phase II field activities will include: soil boring installation; soil
sampling for description and geologic interpretation; soil sampling for field

screening and laboratory analyses of soil quality; soil sampling for

engineering parameters and remedial alternative screening reguirements;
monitoring well installation; water quality sampling and analyses; water
level monitoring; hydraulic conductivity testing; and surveying for location
and elevation of soil borings and monitoring wells. The proposed schedule

for the RI/PS field activities is shown in Tables 1.1-1 and 1.1-2.

13\49\003\PSP.RPT\ABM 1-2 (October 23, 1991)
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SECTION 2
BACKGROUND

This section describes the site location, the existing conditions at the
site, and the information known about the geology and groundwater flow
directions at the site.

2.1 BSITE DESCRIPTIOR . o _— e =

2.1.1 w

The WCP site is located in the City of Waukegan, Waukegan Township, Lake
County, Illinois. Based on a legal description from a real estate appraisal
(Real Estate Research Corporation, 1971) the site is located in the northwest
quarter of Section 22, Township 45 NRorth, Range 12 East of the Third
Principal Meridian. The site is bounded on the north by Pershing Road (Sea
Horse Drive), on the east by Pershing Road, on the south by OMC Plant No. 1,
and on the west by Waukegan Harbor. The harbor is maintained and operated by

the Waukegan Port District. The site is more or less rectangular in shape

with a total area of 36.37 acres. The location of the WCP site is shown in

Figure 2.1-1.

2.1.2 PExisting Site Conditjons

The locations of the historical WCP site sBtructures are shown in
Pigure 2.1-2. The only remaining structure from the former Coke Plant is an
office building in the southeast corner of the property and the above-grade
tar tank foundation. The office building has been remodeled and is currently
used by OMC. The northwest portion of the site is leased by Larsen Marine to
store boats and boat cradles. The western portion of the site contains
dredge spoils from Lake Michigan which were placed at the direction of the
Arnmy Corps of Engineers in 1974 for temporary storage. A tower that is used
for OMC product testing is located just southeast of the dredge spoils. Wear
the product testing tower is an above ground storage tank farm. There are

nine tanks ranging in volume from 300 to 20,000 gallons which contain

13\49\003\FSP .RPT\ABM 2-1 {October 23, 19%1)
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gasoline, fuel oil, and kerosene. Public parking in the central area of the
site has occurred for special events on the Waukegan public beach. 1In

addition, the foundations of several former plant facilities still exist

below grade.

2.2 SITE HYDROGEOLOGIC SETTING —- ©oT

2.2.1 Geology , -

- The uppefmost>deposits at the site nre-cémpoaed of £ill. The £ill is

approximately 2 to 4 feet thick. It varies in composition from fine to

coarse, brown to black sand and is mixed with demolition debris (Canonie,

1990a).

The £ill is reportedly underlain by a black to brown, fine to coarse
sand unit (Cancnie, 1990a). Much of this unit at the site may have been
disturbed during the harbor construction. It is likely composed of both
natural in-place material mixed with other native material that was moved
from nearby locations and placed at the site as fill. The unit ranges in

thickness up to approximately 10 feet.

Underlying the black to brown sand is a sand unit composed of grey fine
to medium sand with some sgilt. <This unit is approximately 15 to 25 feet

thick. Near the new slip location, the unit apparently extends to the

surface and the black to brown sand unit is absent. Lenses of silty sand are

also present within the grey sand unit.

Samples from the majority of soil borings placed in the vicinity of the
proposed new slip indicate the presence of a 1 to 3-foot thick sand and
gravel unit directly underlying the grey sand unnit. YTest holes completed in
1927 on the City Waterworks property (located approximately 1,000 feet south

of the site) also encountered a gravel unit at the base of the grey sand.

Underlying the gravel (or directly underlying the gray sand where the
gravel is absent) is a thick till deposit of grey silt and clay. This unit

was also described (in a 1927 test hole located south of the coke ovens) as

13\49\003\FSP.RPT\ABM 2-2 (October 23, 1991)
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being blue and containing clay, stones, and pebbles. The till unit ig
reported to be approximately 50 to 200 feet thick regionally (Lineback,

1979). At a soil boring located near the new slip construction area, the

unit was at 1east73b feet thick; its base was not encountered. The boring
completed as part of a well installation near the boiler- room (prior to 1927)
encountered the base of the till at an elevation of approximately 490 feet
above mean sea level {MSL). At that location, the till was approx.inately
40 feet thick. i
Underlying the till is a thick sequence of carbonate bedrock units. The
only boring deep enough to penetrate into the bedrock was the boring for the
Boiler Room well. The top of the “limestone’ unit was encountered at an
elevation of 490 feet MSL (a depth of 91 feet). The well boring extended
43.8 feet into the limestone and no gignificant changes in lithology were
noted. Regionally, the Racine, Waukc;sha, Joliet, Kankakee, and Edgewood
Pormations form the uppermost bedrock unit. Together, these units are

reported to be in excess of 500 feet thick.

2.2.2 Groundwater Flow

Limited hydrogeologic studies have been conducted at the WCP site. A
groundwater investigation (JRB, 1981) was conducted in the vicinity of the
drainage ditch at the OMC Plant No. 2, located morth of the WCP sgite.
Additionally, a preliminary groundwater flow model was constructed as part of
a risk assessment for construction of the new slip. Groundwater quality data

from two nests of monitoring wells installed at the WCP site are available.

Regionally, groundwater generally occurs under unconfined conditions in
the unconsolidated deposits and groundwater in the upper bedrock eaquifer
occurs under confined conditions. Lake Michigan acts as a major regional
discharge zone for groundwater. Therefore, groundwater flow in both the
surficial wunconsolidated deposits and bedrock units in the region is

typically toward the lake.

13\49\003\FSP.RPT\ABM 2-3 (October 23, 1991)
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2.2.2.1 OMC Plant No. 2 Site Hydrogeology

Results of the hydrogeclogic investigation completed as part of the OMC
technical and witnessing case support (JRB, 1981) indicated that shallow
groundwater at the site generally flowed to the east toward Lake Michigan;

-however, eseveral other factors also had some effect in controlling the

localized groundwater flow pattern. These included: (1) the water level in
a drainage ditch north of the OMC Plant No, 2, (2) precipitation events, (3)
the presence of the till (silt) below the sandy near-shore lake deposits, and
(4) fluctuation of the lake level. T

Because the investigation focused on the area north of the OMC Plant
No. 2 facility, horizontal hydraulic gradient information is available
primarily for flow to and from the drainage ditch. Horizontal hydraulic
gradients ranged from approximately 6 x 10’ feet/foot to the southeast along
the western boundary of the OMC Plant No. 2 site, to approximately 8 x 10
feet/foot in both a northerly and southerly direction along the drainage
ditch. No information about horizontal hydraulic gradients was available for
the WCP site which is located south of the OMC Plant No. 2 facility.
Vertical hydraulic gradients in the surficial aquifer north of the OMC
facility are reported to be in a generally upward direction (JRB, 1981).

Bydraulic gradients between the surficial agquifer and the Silurian

bedrock were also reported to be in an upward direction (Canonie, 198%). One

of the two piezometers installed into the Silurian bedrock reportedly flowed
at the surface. Information on the magnitude of the upward gradient was not

included in the Canonie report.

*Baildown® tests (slug tests) were conducted in 22 monitoring wells
screened in the surficial unconsolidated materials at the OMC Plant No. 2
site. Hydraulic conductivities ranged from 2 x 10~ cm/sec to 9 x 10’ em/sec

(JRB, 1981).

13\49\003\FSP.RPT\ABM 2-4 {October 23, 1991)
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2.2.2.2 WCP Site Hydrogeology

Geraghty and Miller, Inc. (1990) prepared a single layer groundwater
flow model of the WCP ;ite. They used the USGS MODFLOW computer code to
calculate hydraulic head distributions across the site and groundwater fluxes
to the barbor. No site-specific bydrogeologic data were available for actual
groundwater flow conditions at the WCP site. Therefore, the model counld not
be calibrated or validated. Results ©of the modeling predicte& that
groundwater flow would be to both Lake Hichigan and Waukegan Barbor for the
simulated conditions, with the divide located approximately down the center
of the peninsula. Computed groundwater flow at the northern and southern
boundaries of the site had a more southerly component as compared to computed

flow at the center of the peninsula.

2.3 WATER QUALITY

2.3.1 Groundwater Quality

The installation of two nests of monitoring wells on the WCP site were
part of the New Slip Soil Investigation. The monitoring wells were installed
east of the new slip location. Each nest contained a shallow and a deep well
with depth intervals of 12.5 to 17.5 feet for the shallow wells and 23 to
28 feet for the deep wells. Samples obtained from the four monitoring wells

7ere analyzed for phenols and PAHs (Canonie, 1990a).

Results of the chemical analyses performed on the soil samples indicate
that phenolic contamination is detectable in the deep wells while PAHs were
detected in one of the shallow wells. Detection limits for the PAH analyses
of samples from the two deep wells were elevated due to the high
concentrations of phenols that were present. The groundwater samples were
not analyzed for volatile organic compounds that are commonly associated with

coking and coal gasification sites.
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‘2.3.2 Surface Water Qualjty
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Extensive studies have begn performed to determine the extent of PCB

-coptamination in the Waukegan Harbor. There are no surface waters on the WCP

site, but the western border of the gite is the Waukegan Harbor. No sampling
has been performed to determine if PCBs have migrated on-site. .

2.4 SOIL QUALITY

As part of the New S5lip Soil Investigation (Canonie, 19%0a), and
Supplementary Investigations (Canonie, 19%1a) soil borings were placed in and
around the location of the proposed new slip. Laboratory analyses performed
on these soil borings indicate high concentrations (up to 27,000 ppm) of
total PAHs near the southeast corner ©of the proposed neﬁ slip. PAHs were
detected in samples collected to depthé of 25 feet below the g;-ound surface.
The nature and extent of soil contamination is mnot fully defined since
samples from the soil borings were generally not analyzed for PCBs (i.e., for
samples from less than 15 feet in depth) or for volatile organic compounds
(VOoCs).

A study performed by the Illinois Environmental Protection Agency in
June of 1989 consisted of the collection and analysis of 10 samples from
on-site 8o0il borings. Four of the samples were collected near the
by-products .recovery area, and one of the samples was taken in the gas
production area. The remaining five samples were collected at the porthern
half of the site. The samples were collected between gzero and 6 feet in
depth. The samples were analyzed for phenols, PAHs, VOCs, pesticides, and
metals. Laboratory analyses of the soil samples showed significant
concentrations of PAHs, VOCs, -and selected m=metals. Detected PAH
concentrations were highest near the tar storage and by-products recovery
area. The sample rollected near the thionizer building had elevated levels
of arsenic and cyanide. The Thylox system used at the WCP, unlike the wood
chip system used at some manufactured gas plant sites, used arsenate

compounds and produced thiosulfates and thiocyanates.
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SECTION 3
PHASE I INVESTIGATION ACTIVITIES

This section describes the Phase I (Task I) field activities, summarjizes
the objectives of each activity, and describes the methods used to gather the
necessary data. Phase I activities will include: collection of baékground
soil samples for laboratory analysis of soil quality; collection of samples

_ of surficial eoils for laboratory analysis of soil quality; test trench

excavation, pilot boring installation, soil sampling of test trenches and
pilot borings for description and geologic interpretation; soil sampling of
test trenches and pilot borings for field screening and laboratory analyses
of soil quality; piezometer installation; monitoring well installation;
water level monitoring; water qualiéy sampling and analyses; hydraulic
conductivity testing; and surveying for location and elevation of site
structures, test trenches, pilot borings, piezometers, and monitoring wells.
A summary of Phase I sampling activities is presented in Table 3.1-1. The
proposed schedule for the Phase I activities is shown in Tables 1.1-1 and

1.1-2,
This section is organized into the following subsections:

- Background Soil Sampling (Subtask I.3)

- Surficial Soil Sampling (Subtask I1.4)

. Preliminary Source Area Characterization (Subtask I.2)

- So0il Sampling of Test Trenches (Subtask I.2)

- Pilot Boring Installation (Subtask I.5)

- Boil Sampling of Pilot Borings (Subtask I.5)

- Monitoring Well and Piezometer Inmstallation {Subtask I.5)
- Water Level Monitoring (Subtask I.5)

- Groundwater Quality Sampling (Subtask I.6)

- Hydraulic Conductivity Testing (Subtask I.5)

A subtask number follows each subsection heading in this PSP. - The
subtask numbers correspond with the subtask numbers used in the Work Plan.
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3.1 BACKGROUND SOIL SAMPLING {Subtask IX.3)

3.1.1 Soil Sample Collection Objectives

The objectives of the background scil sampling are to:

. Characterize the typical background concentrations of chemical

constituents in soils in the surrounding the industrial area; and

--- Characterize the typical background concentrations of chemical
constituents in Boils in local areas thought to be unaffected by

industrial activities.

Eight background soil samples w.ill be collected. Samples will be
analyzed for the entire Target Analyte and Target Compound Lists; i.e.,
semivolatiles, volatile organic compounds, metals, cyanide, PCBs, and
pesticides. Table 3.1-2 shows the Target Analyte List (TAL) and the Target
Compound List (TCL). The proposed locations for background sample collection

are shown in Figure 3.1-1.

3.1.2 Background Soi) Sample Designatjon

Soil samples collected for background concentration analysis will be
assigned a 4 digit alpha-numeric identifier, eccording to the following

schene:

First two digits - BS
Digits 3 and 4 - Background sampling location number

For example, the sample collected from the first background sampling location
will be identified as BS-01.
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3.1.3 Soil sampling: Procedures and Equipment

Soil sampling of the surface or near-surface soils and/or sediments will

be performed using hand equipment. Samples will be collected from 2 to

4 feet in depth. 1If sampling is conducted in areas where vegetation has been
established, leaves, grass, and surface debris will be removed from the area
f.o be sampled using a clean stainless steel spoon or steel shovel. '.S'urfuce
soil samples will be collected using a precleaned, hand-auger and split-
barrel and rod sampling assembly. When the soil sample is obtained, it will
be packaged immediately. i ‘

Sampling procedures and equipment will conform to the Standard Operating

Procedure (SOP) for Scil Sample Collection (Attachment 1). Sample Custody

will conform to the Standard Operating Procedure for Chain-of-Custody
(Attachment 2). Transporting samples to the laboratory will conform to
Standard Operating Procedure for Sample Transporting (Attachment 3).

3.1.4 Soil Sample Analyses Methods

3.1.4.1 LlLaboratory Technigues

Analytical Methods_ for Volatile, Semivolatile,k PCB_ and Pesticide
Samples. Soil samples will be analyzed for volatile, semivolatile, PCB, and

pesticide compounds. The analytical methods are described in detail in the

QAPP.

Analvtical Methods for Metals and Cyanide Samples. Soil samples will be

analyzed for metals and cyanide. The analytical methods are described in

detail in the QAPP.

3.2 SURFICIAL SOIL SAMPLING (Subtask I.4)

3.2.1 Soil sample Collection Objectivees

In order to characterize surficial soil quality across the sBite, a

series of 17 shallow soil samples will be collected at the locations shown in

13\49\003\PFSP.RPT\ABM 3-3 {October 23, 1991)

.



N

~

Figure 3.2-1. The locations were selected to address areas of the site where
potential source areas have not been identified and where other sampling

efforts have not been completed. Where possible, a test pit will be

excavated wiﬁix- a backhoe to provide wvisual information at the selected

locations. Based on that visual information, sampling points adjacent to the

 test pits will be selected. At each of these sampling points, a sample will

be ccllected from 2 to 4 feet in depth using a hand auger. Shall;':w soil
borings will be used for sample collection at the three locations in the OMC
Plant No. 1 parking lot. Sections 4.1 and 4.2 discuss the installation and
sampling of soil borings. Each surficial soil sample will be analyzed for
the full scan of target compounds.

oA spil Sam gsigna

The surficial soil samples will be assigned a four-digit, alpha-numeric

identifier according to the following scheme:

First two digits - SS
Digits 3 and 4 - Surficial soil sampling location number

FYor example, the sample collected from the first surficial soil sampling
location will be identified as 8S-01.

3:2.3 Scil Sampling: Procedures and Bquipment

So0il sampling of the surface or near-surface soils and/or sediments will
be performed using hand equipment. Samples will be collected from 2 to 4
feet in depth. If sampling is conducted in areas where vegetation has been
established, leaves, grass, and surface debris will be removed from the area
to be sampled using a clean stainless steel spoon or steel shovel. Burface
soil samples will be collected using a precleaned, hand auger and
split-barrel and rod sampling assembly. When the soil sample is obtained, it
will be packaged immediately.

Soil sampling procedures will conform to the B8OP for soil Sample
Collection (Attachment 1). Sample custody will conform to the SOP for
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Chain-of-Custody (Attachment 2). Transporting samples to the laboratory will
conform to the SOP for Sample Transporting (Attachment 3).

3.2.4 oi ample alit creening and

3.2.4.1 TField Screening Techniques
Frour methods will be wused in the field to determine evidence of

- . contamination. The methods include: (1) visual examination; {2) oil sheen
‘ test; (3) recording of any product or “unnatural” odor; and (4) headspace
organic vapor screening. The field screening techniques will conform to the

S0P for Field Screening Techniques (Attachment 4).

3.2.4.2 1laboratory Techniques

Analytical Methods for Volatile, Semivolatile, PCB and Pesticide
Samples. Soil samples will be analyzed for volatile, semivolatile, PCB, and

pesticide compounds. The analytical methods are described in detail in the
QAPP.

Analytical Methods for Metals and Cvanide Samples. Soil samples will be

analyzed for metals and cyanide. The analytical methods are described in

detail in the QAPP.

S N
3.3 PRELIMINARY SOURCE AREA CHARACTERIZATION (Subtask I.2)

3.3.1 2;g1imiha;x Source Area Characterization Objectives and g;acgggnt

The objectives of the preliminary source area characterization are to:

. Provide data on the locations of historical structure foundations

for orientation and preparation of a site map;

- Delineate the lateral extent of surficial soil contamination in
areas identified as potential source areas (based on knowledge of

site’s operational history); and
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- Obtain representative samples of soils containing coal tar for

laboratory analysis.

Test trenches will be the primary method used at the WCP site for
initial source area characterization.

Shallow soil borings will be used to investigate two formei ponds
identified from aerial photographs. Sections 4.1 and 4.2 discuss the
installation and sampling of soil borings. Figure 3.3-1 shows the proposed

locations of the shallow soil borings.

The proposed locations and orientations of the test trenches to be
installed at the WCP site are shown in Pigure 3.3-1. The proposed locations
of the trenches are based on information pertaining to the locations and uses

of historical plant structures.

3.3.2 Test Trench Designatjon

The test trenches will be designated by the prefix "TT". The TT (Test
Trench) will be followed by a two-digit number that will correspond to the
order in which the trench is installed.

3.3.3 Test Trench Excavatjon

The test trenches will be excavated using a backhoe and will extend from
areas of visual contamination or areas of suspected foundations to areas that
appear to be clean. If contaminated zones are encountered in a test trench,
an additional trench will be placed approximately perpendicular to the
original trench to further delineate contaminated areas. The trenches will
range in length from approximately 25 to 190 feet and in depth from
approximately 3 to 6 feet. Groundwater is expected to be approximately 3 to
6 feet below grade at the site. The test trenches will not generally exceed
a depth of more than 1 foot below the water table. The equipment used for
digging the trenches, including the backhoe bucket and any other tools, will

be cleaned before use and after completion of work.
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3.3.4 Test Trench logging

_The test trenches will be photographed and logged as they are placed.
Logging will include recording: (1) the final length and depth of the
trench; (2) a description of the soil; (3) locations of soil samples
collected from the trench, if any; (4) .a description and location of
foundations encountered, if any; and (5) groundwater level within the 'f;rench,

if encountered A copy of the test trench log form is included in
Appendix A. . N . -

A geologist will describe the soils within each test trench according to
ASTM Designation D 2488,v Standard Practice for Description and Identification
of Soile (Visual - Manual Procedure). ,This method of soil classification is
comprehensive, logical, and provides a éonsistent level of accuracy. A copy
of ASTM Designation D 2488 is included in Appendix B. The geologist will
make a preliminary geologic interpretation of the soil based on published
information about the geology of the region and site. The soil descriptions
will be included on the test trench log form (Appendix A).

Upon completion of the <trench logging process and soil sample
collection, the soil that was removed from the test trench will be replaced
in the trench from which it was removed. The trench areas will be seeded to

restore vegetation cover. A 3-foot long wooden stake marked in indelible

ink with the trench number will be driven into the ground at each end of the

trench to note the location of the trench.

3.3.5 BSurvey of Test Trenches and Foundations

The test trenches and unearthed foundations will be surveyed to
establish both vertical and horizontal location. The vertical elevation will
be surveyed relative to Mean Sea Level and accurate to within 0.1 foot. The
horizontal locations will be established in relationship to a site grid and

will be accurate to within 1 foot.
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3.4.1 P$oil Sample Collectjon Objectives

3.4 SOIL SAMPLING OF TEST TRENCHES (SUBTASK I.2)

The objectives of the test trench soil sampling are to:

- Describe and interpret the geclogy of the surficial sedimeﬁts; and

. Determine the nature and degree of contamination, if any, present

in the surficial soils.

Soil samples will be selected for laboratory analysis to provide a

preliminary characterization of soil quality for source areas identified by
field screening methods (3.4.4.1). L If distinctly different areas of
contaminated soils are identified based on field screening, samples will be
collected for possible laboratory analysis to characterize each potentially
different contaminant type. At least one sample, visually identified as
being contaminated, will be selected for analysis from each distinct area of
s0il contamination as determined by field observations. At least one sample
will be collected from the coal fines layer found to be present along the
southernmost portion of the nmew slip and from each of the shallow soil
borings in the former pond areas. Additional samples will be selected for
analysis from areas that appear to be near the limit of visual contamination

and from areas that show no visual evidence of contamination.

Because the nature, extent, number, and continuity of source areas to be
identified by field screeniné nethods are currently unknown, the final number
of samples to be selected for analysis cannot be projected at this time. At
some trenches, more than one sample will be w®elected for analysis (as
described above) to characterize a range of soil qualities identified by
field screening. In other cases, several trenches may intersect a single
continuous source area, resulting in less than one sample per trench being
required to preliminarily characterize soils for that area. Other trenches
that show no evidence of contamination during field screening may not have
samples selected for further analysis. For planning purposes, it has been
assumed that a total of 25 samples will be selected for laboratory analysis.
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All samples collected'for laboratory analysis will be analyzed for PAHs
and VOCs. Approximately 20 percent of the samples will also be analyzed for
acid extractables. Samples from trenches located near the thionizer building
will be analyzed for cyanide and arsenic. At least one sample of soil with
visible coal tar contamination and one sample of visibly contaminated soil
from the area of the former creosoting facility will be analyzed for the full
scan target compounds (i.e., semivolatiles, VOCs, cyanide, metals, and PCBs).
One sample from each of the shallow soil borings in the former pond areas
will be analyzed for the full-scan target compounds. One sample from the
compacted coal fines layer will be analyzed for the <full-scan target
compounds and TCLP. Sampling activitiegs are summarized in Table 3.1-1,
Table 3.1-2 shows the TAL and TCL.

3.4.2 $oi]l Sample Designation

Scil samples collected from test trenches will be assigned a 6 digit

alpha-numeric identifier, according to the following scheme:

First two digits - TT
Digits 3 and 4 +~ Trench number

Digits 5 and 6 - The order in which the soil sample was collected
) from the trench

Por example, the second soil sample collected from test trench TT-03 will be
identified as TT-03-02.

3.4.3 Soil Sampling:; Procedures and Equipment
3.4.3.1 Géologic Analytical Samples

Soil samples will be <collected <for description and geologic
interpretation. $o0il samples will be collected from distinct zones observed
within each trench for description and geologic interpretation. The soil
sample will be collected from the trench using the backhoe. <The backhoe
bucket will be filled with soil from the trench, then rested on the ground
adjacent to the trench. A sample will be collected from the center of the
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soil within the bucket using a stainless steel trowel. The geologist will
examine and log the samples in accordance with ASTM Designation D 2488,
Standard Practice for Description and Identification of Soils (Visual -

Wi -"“wg"w(."'l)

i
i
|

‘Manual Procedure). <The soil descriptions will be included on the test trench

log forms.

3.4.3.2 Quality Analytical Samples

3 )

60il samples from the test trenches will be collected for laboratory
analysis by using the backhoe to collect the soil at the designated sampling
point. The samples will be removed from the center of the soils in the
backhoe bucket using a stainless steel trowel. The sampler, wearing two
pairs of sampling gloves, will press the soil into the sample container using
finger-pressure unless ctherwise stated in the SOP. Sampling procedures and
équipment will conform to the SOP for Soil Sample Collection (Attachment 1).

.

Sample Custody will conform to the SOP for Chain-of-Custody (Attachment 2).
Transporting samples to the laboratory will conform to the SOP for Sample
Transporting (Attachment 3).

3.4.4 Boil Sample Quality Screening and Analyses Methods

3.4.4.1 Field Screening Techniques

Pour methods will be used in the field to determine evidence of
contamination. The methods include: (1) visual examination; (2) oil sheen
test; (3) recording of any product or “unnatural” odor; and (4) headspace
organic vapor screening. The field screening techniques will conform to the

SOP for Field Screening Technigques (Attachment 4).

3.4.4.2 Laboratory Techniques

a ca o . At least one soil sample from the coal
fines layer will be analyzed using the TCLP method. The analytical method is
described in detail in the QAPP.
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Analvtical Methods for Volatile, Semivolatile, PCB, and Pesticide

Samples. Soil samples will be analyzed for volatile, semivolatile, PCB

pesticide compounds. The analytical methods are described in detail in the
QAPP. i o ' '

Qaly‘_tiéal Methods for Arsenic and Cyanide Samples. 8Soil samples will

be analyzed for arsenic and cyanide. The analytical methods are described in
detail in the QAPP.

3.5 PILOT BORING INSTALLATION (Subtask I.5)

3.5.1 ilot Bori Objective

The objectives of the pilot borinés are to:

- Obtain soil samples £for eo0il description and stratigraphic

interpretation;

- Provide geological information that will aid in the design of the

proposed monitoring wells; and

- Obtain soil samples for laboratory analysis, 4if wisual

contamination is observed.

Four pilot borings will be placed at the WCP site, The proposed
locations of the pilot borings are at the deep monitoring well locations
shown in Pigure 3.5-1. The proposed pilot boring locations were selected to
provide monitoring well locations at the site perimeter for assessing

groundwater flow and guality.

3.5.2 pilot Boring Designation

The pilot borings will be designated by the prefix “SB”. The SB (Soil
Boring) will be followed by a number that will correspond to the order in
which the pilot boring was placed.
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3.5.3 Pilot Boring Construction

The pilot borings will be advanced to the top of the gray silt and clay
till; a depth of approximately 25 to 30 feet below grade. One pilot boring
will extend to bedrock. The pilot borings will be advanced using the
6-1/2 inch inner diameter hollow stem auger drilling technique. Hollow-stem
augers have a continuous flight-cutting blade around a hollow metal cylinder.
A stem with a plug is ordinarily kept inside the auger barrel to prevent soil
from entering. When soil samples are desired, the stem is withdrawn and a
sampling tool inserted to the bottom of the borehole. Except when a
monitoring well is installed into the borehole, boreholes will be abandoned
with neat cement grout following completion. Boreholes will be grouted from
the bottom of the hole to the ground surface using a tremie pipe.

So0il cuttings will be spread on the ground in the vicinity of the boring
location. Soil cuttings saturated with oil will be containerized and stored

on-gite.

All drilling equipment, such as hollow stem auger flights, hollow stem
suger plugs and downhole tools will be cleaned before use and between
boreholes. The drilling equipment will be steam cleaned at the soil boring
location. Equipment will be cleaned using one of three methods: (1) steam
cleaning, (2) steam cleaning and scrubbing with brush and detergent, or
(3) using solvents. Detergent will be used if steam cleaning does not remove
all of the oil sheen from the equipment. Solvents will be used to clean
equipment if steam cleaning does not remove all visible coal tar. If
solvents are needed to clean the drilling equipment, & decontamination pit
will be constructed. The decontamination pit will be designed by Barr
Engineering Co. and constructed by the contractor. The decontamination pit
design will include a low permeability liner installed in either a soil or
concrete pit, and equipped with a rinsate water collection system. The
decontamination pit design will be provided to the U.S. EPA prior to the
pit’'s construction. . The rinse water would be disposed of by: on-site

treatment, discharge to the POTW or another approved disposal facility.
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3.5.4 Ppilot Boring Logging

Each pilot boring will be logged by an experienced geologist. Logging
will include recording: (1) the final depth of the pilot boring; (2) the
sampling interval; (3) a description of the soil samples and a stratigraphic
interpretation; (4) depths of soil samples collected for laboratory analysis,
if any; and (5) depth of groundwater encountered, if any. Copies of the soil
boring log forms are included in Appendix C. '

A geologist will describe soil samples from each pilot boring according
to ASTM Designation D 2488, S&tandard Practice for Description and
Identification of Soils (Visual - Manual Procedure). This method of soil
classification is comprehensive, logical, and provides a consistent level of
accuracy. A copy of ASTM Designation D‘2488 ig included in Appendix B. The
geoclogist will make a preliminary stratigraphic interpretation of the soil
samples based on published information about the geology of the region and

gite and on information gathered from each pilot boring.

3.5.5 Survey of Pilot Borings

The pilot borings will be surveyed to establish both wvertical and
horizontal location. The wvertical elevation will be surveyed relative to
Mean Sea Level and accurate to within 0.1 foot. The horizontal pilot boring
locations will be established in relationship to a site grid and accurate to

within 1 foot.
3.6 SOIL SAMPLING OF PILOT BORINGS (Subtask I.5)
3.6.1 Sojl sample Collection Objectives
The objectives of the pilot boring soil sampling are to:
. Describe and interpret the stratigraphy of the site; and

- Obtain soil samples for laboratory analysis, if wisual

contamination is observed.
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Representative soil saméles from the pilot borings will be collected for
laboratory analysis if areas showing significant wvisual evidence of
contamination are encountered or if headspace screening indicates that the
sample contains elevated concentrations of YOCs (greater than 100 ppm).
These samples will be analyzed for PAHs and VOCs.

3.6.2 Soil Sample Designatjon

The soil samples collected from the pilot borings will be assigned a 7

digit alpha-numeric identifier, according to the following scheme:

First two digits — 8B
Digits 3 and 4 - Pilot boring (soil boring) number

Digits 5 and 6 - The first sample at each boring (depth 0-2 feet)
is "01", the second sample at each boring (depth
2.5-4.5 feet) is "02", etc.

Digit 7 - T, M, or B, designating top, middle, or bottom
of the split-barrel sampler; or C, designating a
composite of the entire contents of the split-
barrel sampler.

For example, the second soil sample collected, from the middle of the
split-barrel, at pilot boring §B-01 will be identified as §B-01-02M.

3.6.3 Soil pampling: Procedure, Equjpment, and Freguency
3.6.3.1 Geologic Analytical Samples

Soil samples will be collected for descripﬁion and stratigraphic
dnterpretation. The samples will be collected using a split-barrel sampler
in accordance with ASTM Designation D 1586, Standard Method for Penetration
Test and Split-Barrel Sampling of Soils. A copy of ASTM Designation D 1586
is included in Appendix D. The pilot borings will be sampled at 2-1/2 foot
intervals. A geologist will examine and log the samples in accordance with
ASTM Designation D 2488, Standard Practice for Description and Identification

of Soils (Visual - Manual Procedure).
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3.6.3.2 .Quality Analytical Samples

1f visibly contaminated soils are encountered, soil samples from the
pilot borings wiil be collected for laboratory analysis. If headspace
screening indicates that the sample contains elevated concentrations of VOCs
then a sample from the next interval will be collected for laboratory
analysis. Samples would be collected by drivin§ a split-barrel samplér into
the bottom of the boring at designated sampling intervals. The split-barrel
eamples will be -collected in accordance with ASTM Designation D 1586,
Standard Method for Penetration Test and Split-Barrel Sampling of Soils. The
samples will be removed from the eplit-barrel sampler by bhand unless
otherwise stated in the SOP. Eampling procedures and equipment will conform
to the SOP for Soil Sample Collection .(Attachment 1). Sample Custody will
conform to the SOP for Chain-of—Custody.kAttachment 2). Transporting samples
to the laboratory will conform to the SOP for Sample Transporting
(Attachment 3).

3.6.4 oi le Qualit enin d 8
3.6.4.1 PField Screening Technigues

Four methods will be used in the field to determine evidence of
contamination. The methods include: (1) wvisual examination; (2) oil sheen
test; (4) recording of any product or ‘unnatural” odor; and (4) headspace
organic vapor screening. The field screening techniques will conform to the
SOP for Field Screening Techniques (Attachment 4).
3.6.4.2 Laboratory Techniques

a ica thods_fo and . 8o0il samples chosen for

analysis will be analyzed for PAH and VOC compounds. The analytical methods
are described in detail in the QAPP.
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3.7 MONITORING WELL AND PIEZOMETER INSTALLATION (Subtask I.5)

3.7.1 Monitoring Well and Piezometer Objectives and Placement )

The objective of the installation of monitoring wells and piezometers in
Phase I is to make a preliminary characterization of groundwater quality and

flow directions at the site. Eight monitoring wells and four piezﬁmeters

PR T e e —— e e as - - -

Four water table monitoring wells will be placed along the northern,
eastern, southeastern, and western boundaries of the site. Four deeper wells
will be installed nested with the four water table wells located along the

boundaries of the site. .

Two of the piezometere will be placed in the northeastern and
northwestern corners of the site, respectively. Two additional piezometers
will be placed near the center of the site, east of existing wells MW1S and
MW1D. The proposed locations of the monitoring wells are shown in

Figure 3.5-1.

3.7.2 Monitoring Well and Piezometer Designation

The monitoring wells will be designated by the prefix “MW"'. The MW
(Monitoring Well) will be followed by 2 number and either the letter § or D.
The letter § identifies the well as a water table well. The letter D
identifies the>ve11 as a deeper well. The welle will be assigned consecutive
numbers beginning with well MW3 to correspond to wells placed during previous

investigations.

The piezometers will be designated by the prefix °‘p°. The P
(Piezometer) will be followed by a number. The piezometers will be assigned

consecutive numbers beginning with P101.
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3.7.3 Monitoring Well and Piezometer Construction

o Where applicable, the}nonitoring wells and piezometers will be installed
in the pilot boring boreholes described in Subsection 3.5. Any additional
boreholes will be advanced ueing 3~1/4 or 6-1/2 inch I.D. hollow-stem auger
drilling tecﬁniquel. -

The monitoring wells and piezometers will be constructed in accordance
with the Illinois Water Well Conetruction Code (Chapter I, Subpart 920).
Water table monitoring wells will be constructed of 2-inch nominal diameter,
10-foot long, No. 10 slot size, stainless steel screens with threaded
stainless steel riser pipe. The well screens will be installed to intersect
the water table. The deeper monitoriqg wells will be constructed of 2-inch
nominal diameter, 5-foot long, No. 10 slot size, stainless steel screens with
threaded stainless steel riser pipe. The deeper wells will be screened in
the interval just above the till at elevations similar to the existing deep

monitoring wells.

The riser pipe and screen assembly will extend from the base of the
borehole to appr.oximately 2% feet above the ground surface. Centering guides
will be used as needed. All joints will be wrench-tight and all threads will
be wrapped with Teflon tape. A removable cap to prevent material from
entering the well will be placed over the top of the riser pipe prior to
placing the sand pack and grout.

The sand pack material will consist of a uniformly graded, clean sand
with at least 90 percent by weight passing the No. 10 U.S. Standard sieve and
no more than 10 percent by weight passing the No. 40 U.S. Btandard sieve.
The sand pack will be installed as needed in the annulus between the screen
and riser assembly and the borehole from the base of the borehole to
approximately 5 feet above the top of the screen. A bentonite seal will be
placed above the sandpack. Neat cement grout will be placed above the
bentonite seal in the annulus between the riser and borehole with a tremie
pipe. The grout will be placed to a depth of 3 feet below the ground

surface.
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Concrete will be placed in the upper 3 feet of the annular space between
the riser pipe and the borehole and sloped to provide drainage away from the
well. A 4-inch steel protective casing vith_;a fitted locking cap will be

installed over the riser pipe.

The sandpack, bentonite seal, neat cexent grout, and concrete yill be
used in the construction of the deep monitoring wells. Due to the shallow
groundwater elevation at the site, the water table wells and piezometers will
be constructed using sandpack, bentonite seal, neat cement grout, and

concrete as needed.

The monitoring wells and piezometers will be logged. Well logging will
include borehole construction, lithology, and well construction data. A copy

of the well log form is included in Appendix E.

3.7.4 onitoring Well and Piezometer Deve t
Monitoring Wells. Monitoring wells will be developed by pumping and

surging the well. The wells will be alternately surged and pumped until
produced water is clear and free of turbidity. Final development will be
accomplished by using a submersible or centrifugal pump and overpumping.
Pump inlets and other equipment that may come into contact with the well will
be constructed of stainless steel and/or teflon. Pumps and other equipment

will be equipped with check valves to prevent water form reentering the well.

A stabilization test will be conducted on each new monitoring well
after the well appears to be fully developed. A well stabilization record is
included in the Field Log Data Sheet included in Appendix F. Well
stabilization will conform to the SOP for Well Stabilization (Attachments 5,

5a, and 5b).

A minimum of 10 well volumes may be removed from each well during well
development and stabilization. If the well produces clear water, free of
turbidity and stabilizes prior to the removal of 10 well volumes, then
development will be considered completed at that point. Water generated
during development will be disposed of in one of the following ways:
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discharged to the ground surface near the sampled well, discharged to a

POTW, or containerized and treated on-site.

Piezometers.

‘Piezometera will be developed using air 1lifting.

~ Development will continue until water produced from the piezometer is clear

and free of turbidity. A stabilization test will not be performed during the

development of the piezometers.

3.7.5 &\_1;1;2‘ of Monitoring Wells and Piezometers

The elevations of the top of the casing (TOC) and of the ground level at
each existing and newly installed monitoring well and piezometer will be
surveyed to establish both a vertical and horizontal location. The vertical
elevation will be surveyed relative to Mean Sea Level and accurate to within
0.01 foot. The horizontal locations will be established in relationship to

a site grid and accurate to within 1 foot.

3.8 WATER LEVEL MONITORING (Subtask I.5)

3.8.1 WMater level Monjtoring Objectives

The objective of water level monitoring is to determine groundwater flow
directions and gradients. This information will be used to develop a
preliminary model of groundwater flow at the site.

3.8.2 Water Monitoring: cations an

Groundwater elevations will be measured in the newly installed and
existing monitoring wells and piezometers no earlier than 24 hours after the
completion of the installation of the new wells and piezometers. Groundwater
elevations will be measured on at least three separate occasions prior to
submission of the RI/FS Report to EPA. If other nearby, accessible private
wells for which reliable well logs are available, are found during the RI,
water levels will also be measured in the private wells in order to fully

delineate the area-wide groundwater flow regime. Water levels will also be
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meagured in Waukegan Harbor to correlate surface water and groundwater

elevations.
3.8.3 Water level Monitoring: Procedures and Equipment

Water levels in the monitoring wells will be m'easured using either e
popper or an electric water level indicator. Water levels in the piezometers
will be measured using either an electric water level indicator or tape and
<chalk. .Water levels will be measured before sample collection. Water level
measurement methods will conform to the S0P for Measuring Water Levels in
Wells (Attachment 6). Water level measurements will be recorded on the Water
Ievel Data Sheet (Appendix G).

water levels in Waukegan Barbor will be measured from a surveyed point

along the harbor wall.
3.9 GROUNDWATER QUALITY SAMPLING (Subtask I.6)
3.9.1 Groundwater Quality Sampling Objectives
The objectives of Phase I groundwater guality sampling are to:

- Determine the nature and extent of groundwater contamination at the

selected locations along the site perimeter;
. Evaluate spatial distribution of contaminants in the groundwater;

- Collect sufficient data to determine whether or not the site poses

a threat to potential downgradient receptors (i.e. surface waters;

- Check for nonmanufactured gas/coking plant and mnoncreosote

contaminants in groundwater; and

- Assist in the preliminary selection of possible yemedial

alternatives.
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To accomplish these obiectives, samples will be collected from both
newly installed and existing wells. Groundwater samples will be analyzed for

volatiles, semivolatiles, PCBs, pesticides, metals, and cyanide.

3.9.2 Groundwater Quality Sample Designation

Groundwater quality samples will be assigned a five or six character
identifier, to correspond with the monitoring well location. The first four

. or five characters will be the well identifier. The final character will

correspond to the sequence in which the sample was collected from the well
during the sampling event. Tor example, the first groundwater sample
collected from MW3D would be labeled MW3D-1.

The following three types of quali.{:y control samples will be collected:
masked duplicate samples, field blank samples, and equipment blank samples.
Quality control samples will be assigned a two or three digit number,
depending on the type of quality control sample. Masked duplicate samples
will be marked with an M followed by a number indicating the sequence in
vhich the masked duplicate sample was collected during the sampling event.
For example, the second masked duplicate sample collected during a sampling
event would be labelled M-2. The field blank samples will be marked with FB
followed by a number indicating the sequence in which the field blank sample
was collected during the sampling event. For example, the second field blank
sample collected during a2 sampling event would be labelled FB-2. The trip
blank samples will be marked with TB, followed by a number indicating the
sample cooler to which the trip blank is dedicated.

3.9.3 Groundwater Quality Sampling: Jocations and Frequency

° groundwater quality sampling locations will consist of existing and new

nonitbring wells. These locations are shown on Pigure 3.5-1.

One groundwater sampling event is proposed for Phase I. <The Phase I
sanmpling event will take place within one month of the completion of the
proposed monitoring wells and water gquality samples will be collected from
all site monitoring wells. These samples will be analyzed for the TCL.
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3.9.4 Groundwater Qualjty Sampling: Procedures and Equipment

3.9.4.1 Monitoring Well Preparation

Information regarding well preparation prior to sampling will be
recorded on the Field Log Data Sheet (Appendix F).

Measuring Well Depth. The well depth will be measured after groundwater
samples are collected. Wells willA be measured for their total depth using a
tape or cable with a weighted end. All total well depth measurements must be

made and recorded to the nearest 0.5 foot.

Measuring Water Level. Water levels will be measured in accordance with
the SOP for Measuring Water Levels in Wells (Attachment 6).

Well Purgjing. Wells are purged before taking samples in order to
remove water that may not be representative of aquifer conditions. Wells
will be purged according to the SOP for Well Purging (Attachment 7). Water
generated during purging will be disposed of in one of the following ways:
discharged to the ground surface near the sampled well, discharged to the

POTW, or containerized and treated on-site.

3.9.4.2 well Stabilization Testing

DPuring and after purging (and after new well installation and
development) wells must be allowed to stabilize before taking samples to

ensure that the groundwater sample is representative of agquifer conditions.

A well is stabilized when the required amount of water has been purged
and the specific conductance, temperature and pH of the groundwater are
within acceptable limits for three consecutive samples. These three field
measurements constitute a stabilization test. Wells will be stabilized
according to the SOP for Well Stabilization (Attachments 5, 5a and Sb). A
well stabilization record is included on the Pield Log Data Sheet.
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3.9.4.3 Sample Collection

‘Once the water level and well depth measurements have been taken, the

well has been purgedr axid Qllowed to stabilize, tﬁe Bampler can begin

groundwater sampling. A laboratory-cleaned bailer with a Teflon check valve
is attached to a ladder-mounted downrigger by stainless steel or
Teflon-coated wire. The bailer is lowered into the top of the water ;.E_olnmn.
When the bailer is filled, it is removed from the well and the water is
poured into the appropriate sample container. Groundwater sample collection
will conform to the SOP for Groundwater Sample Collection (Attachment 8).

3.9.5. Groundwater Quality Sample Handling and Analyses
3.9.5.1 sample Bandling

Sample custody will conform ¢to the 8SOP for Chain-of-Custody
(Attachment 2). Transporting the samples to the laboratory will conform to
the SOP for Sample Transporting (Attachment 3).

3.9.5.2 Analytical Methods

alvytical Methods or Volati ivolatil B and
Samples. Groundwater samples will be analyzed for wvolatile, semivolatile,
PCB pesticide compounds. The analytical methods are described in detail in

the QAPP.

Analytical Methods for Metals and Cvanide Samples. Groundwater siunplea

will be analyzed for metals and cyanide. The analytical methods are

described in detail in the QAPP.
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3.10 BYDRAULIC CONDUCTIVITY TESTING (Subtask I.5)

3.10.1 Bydraulic Copductjivity Testing Objectives

The objective of the Phase I hydraulic conductivity testing, utilizing
slug tests, is to estimate the horizontal hydraulic conductivity of tﬁe
surficial sand. ’

3.10.2 Bydrauljc Conductivity Testing Locatjons - - -

Slug tests will be conducted in all site monitoring wells.

3.10.3 Bydraulic Conductivity Testing: Equipment and Procedures

The slug tests will be conducted by placing a solid PVC *slug” into the
well and recording water level changes with time until the water level
reequilibrates. The slug will then be rapidly removed from the well and
water level changes will be recorded with time until the water level
reequilibrates. The water level changes will be monitored during the test
using a sensitive pressure transducer and data logging device (Hermit Model
1000, manufactured by In Situ Corp.) enabling rapid and accurate water level
nmeasurements. The pressure transducers, slugs, and drop lines will be
cleaned in a solution of tap water and TSP between each well, and rinsed with

tap water.
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SECTION 4
 PHASE II INVESTIGATION ACTIVITIES

This section describes the Phase II (Task II) field activities,
summarizes the objectives of each activity, and describes the methods used to
gather the necessary data. Phase II activities will include: soil-boring
installation; eoil sampling of soil borings for description and geologic
interpretation; -soil sampling of soil borings for field screening-and
laboratory analyses of soil quality; soil sampling of soil borings for
geotechnical parameters; monitoring well installation; water 1level
monitoring; water quality sampling and analyses; hydraulic conductivity
testing; and surveying for location- and elevation of soil borings and
monitoring wells. A summary of Phase IT sampling activities is presented in
Table 4.1-1. The proposed schedule for the Phase II activities is shown in
Table 1.1-1.

Details of Phase II sampling locations, parameters, and fregquencies will
be specified in the Phase I Technical Memorandum. The Phase I Technical
Memorandum will include: the number and locations of the soil borings and
monitoring wells; the mumber of soil samples to be collected for field and
laboratory analysis; the number of soil samples to be collected for
geotechnical parameter analysis; the water level monitoring locations; water

quality sampling locations; and hydraulic conductivity testing locations.
This section is organized into the following subsections:

s Soil Boring Installation (Subtask II.2)

» Soil Sampling of Soil Borings (Subtask II.2)
= Monitoring Well Installation (Subtask II.3)

e Water Level Monitoring (Subtask II.3)

e Groundwater Quality Sampling (Subtask II.4)

=« Hydraulic Conductivity Testing (Subtask II.3)
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A subtask number follows each subsection heading in this FSP. The
subtask numbers correspond with the subtask numbers used in the proposed

schedule.

4.1 SOIL BORING INSTALLATION (Subtask 1I.2)

_ 4.1.1 $Soil Boring Objectives and Placement

- e The objectives of the soil borings azé td: - e -

Obtain eo0il samples for soil description and stratigraphic

interpretation to delineate the site stratigraphy;

Provide geological information that will aid in the design of the

proposed monitoring wells;

Obtain soil samples for laboratory analysis to confirm the
horizontal and wvertical extent of ©possible subsurface

contamination; and

To obtain soil samples for analysis of parameters that will be used

in the screening of remedial alternatives.

Based on the types and locations ©of site <facilities shown in

Pigure 2.1-2, it is anticipated that four to eight separate areas may be

identified in Phase I for further investigation. During Phase II, the

vertical and horizontal extent of soil contamination in each area will be

characterized with two to six soil borings, depending upon the Phase I

results and the size of the area. -The borings will be placed in each

identified area according to the following rational:

One boring placed in the zone identified as highly contaminated
based on Phase I results (two borings may be placed for areas of

greater extent);
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One boring placed in the zone identified as intermediate in
contamination (or at the fringe of contamination) based on Phase I
results (two borings may be placed for areas of greater extent);

and o B

One boring placed outside the 1iﬁit of contamination identified
from Phase I result_l'l (no borings may be required for -areas
surrounded by other investigated zones; two borings may be required

for more isolated areas).

Based on the assumptions presented above, it is anticipated that

approximately 40 soil borings will be placed during Phase II. If no

significant contamination is observed .during Phase I, or if conditions are

significantly different from those ant:i:cipated, the rationale for locating

soil borings will be reviewed. The locations of soil borings for Phase I

will be proposed in the Phase I Technical Memorandum,

4.1.2 Soil Boring Pesjgnation

The soil borings will be designated by the prefix “SB". The BB (Soil

Boring) will be followed by a number. For example, the soil borings
installed in Phase I will be designated SB-1, §B-2, SB3, etc. The Phase II

soil borings will be assigned consecutive numbers in sequence with the

borings installed during Phase I.

4.1.3 Soil Boring Construction

The Phase I so0il borings will be advanced approximately 3 feet. The

Phase II soil borings will generally be advanced to the top of the gray silt

and clay till; a depth of approximately 25 to 30 feet below grade. <The soil

borings will be advanced using the 3-1/4 or 6-1/2 inch inner diameter hollow

stem auger drilling technigque. Hollow-stem augers have a continuous flight-

cutting blade around a hollow metal cylinder. A stem with a plug is

ordinarily kept inside the auger barrel to prevent soil from entering. When

s0il samples are desired, the stem is withdrawn and a sampling tool inserted

to the bottom of the borehcle. Except when a monitoring well is installed
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into the borehole, boreholes will be abandoned with neat cement grout
following completion. Boreholes will be grouted from the bottom of the hole
to the ground surface using a tremie pipe.

Scil cuttings will be spread on the ground in the vicinity of the boring
location. 6o0il cuttings saturated with oil will be containerized and stored

on-gite.

All drilling equipment, such as hollow stem auger flights, hollow stem
auger plugs and downhole tools will be cleaned before use and between
boreholes. The drilling equipment will be steam cleaned at the soil boring
location. Equipment will be cleaned using one of three methods: (1) steam
cleaning, (2) steam cleaning and scrubbing with brush and detergent, or
(3) using solvents. Detergent will be used if steam cleaning does not remove
all of the oil sheen from the equipment. Solvents will be used to clean
equipment if steam cleaning does not remove &all wvisible coal tar. If
solvents are needed to clean the drilling equipment, a decontamination pit
will be constructed. The decontamination pit will be designed by Barr
Engineering Co. and constructed by the contractor. The decontamination pit
design will include a low permeability liner installed in either a soil or
concrete pit, and equipped with a rinsate water collection system. The
decontamination pit design will be provided to the U.S. EP